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Abstragt
The>cnnceptualfﬁfamewarks,of “levels of prccéssing" and “traﬁsfefl*&gf

apprépriate‘prm:ESSing" were used to interpret the research

721itérazur§~6ﬁ51ist iﬂg and notetaklng. Based on these

'f'framewnfkg,.lmgllcatlans for the enccdlng and external starage»
R hypothééES‘ab&utkthV fu nct;ans of nagetaklng are presented andf
jcritiqued;: Wé»ccnclude that there is a potentlal beneflt tc

’students from the EnCDdlﬂg functlcn when thh,lecture s;tuatlon‘

ay they will need to use 1t an the cr;terion test.“ Also

,istudents can heneflt from IEVlEWlﬂg;nOtES when the nntes canta;n'i

’”jthe in ormatlan that w1ll be tested and when students pracess thef

»~informatlon ln a way s;mllaf to how ‘it will ba used on’ Ehé“

m‘ QIitEI1Dﬁ t est.
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‘The ( alue of Taklng Natas During Lectures‘
Gallegejst dents typ;cally spend ten or’ mora houfs ‘per Week.

C . at dlng lactures.f Huwkcan StﬂdEnESTmakE the mast efficient usg,ﬂw

i

of that t1me7 Is tha tlmE—hD’ ,Ed sugEEStlan ta llsten carafullyrﬁx

and take gocd notes-.a sound Dne? If.taking\nate _i_ h lpful hDWﬂ»
cdis it hélpfﬁl?yfln 1910 educataf Seward (1910) answared some Df i

"Ehe;e q t;ons in: about the - same way that many Experts do taday

uby prap951ng two functlans ‘of nétataklng.

;Ask QUf;fr;end, the averagé~student, what is the use of '

taking ﬁotes,’éﬁd h w;ll aﬁSWEr w1thcut hESltaLlO :;Why,‘

ta preserva a reccfd of wha lacturEf has sald far the AEEE

«'sake Df future uSE, egpaclally 1nterv;ew1ﬂguf§r *‘"
c exam;natlcns., (p.-l)

f;ndeed be usaful far purpases of

Dur nctas should‘

‘rev;ew yet that usafulness 15 nat ‘their ch;ef valuei‘ lhey
»‘shauld be full yet cangaiﬂ only what the mind ha acﬂ’p wd‘

~:as sign;flcant.n Tha practlcal—value af our’ notes w1ll ﬁake

cle‘rhaaded

"3élért and regpansible as ‘we. llste

=

ﬁatfunctlgﬁs éf'ndté;akiﬁgaideﬁpified bfiseward\jwk M
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K

"external szérage" énd “enéadiﬁg_“ The anzadlng hypothasls, ;fvf
gges -s that thé actual pracass of taking ncteg helps the
nntetaker learn and remembar 1nfcrmatlan, the xternal stafage

e hypathésré pastulates Ehat the value of tak;ng notes llEs 1n

e praserV1ng ;nformatian fo; later use, such as review before an -

o axamination; Thus,;the "enc@ding*,amd-“éxte:ﬁal storage

5

S ,faylecture: .once whlle l;stenlng and recardlng nctes and agaln

lectures from a cognltlve psychology perspect;ve and ta draw

""Q;mplicatlons far college lnstructlcn.3  ' o D gy

fA Perspecﬁlva fromrigg ;tival, ychalagg

havegalsavused<this framework

notétakingfstrétegiés;) ‘We
cfg eptual frameworks. ‘Then we

4implieaticﬂs‘cf¢thgse ideas fDr:thE»"Enédding
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and "external stdragé* hypotheses about the. :
ﬁétetaking;

Acggrding to the concept of levels off

' 1ntarmatlan is’ pracassed in =& hierarchya, v frem an

énalySis f phy51cal Oor sensory features ﬁﬁ~a ‘d&epzﬁW'SEmantic

, analysié,_lnvalflng the extraction of meaniﬂg* Tha level of

‘*'analys;s perfarmed on ;ncoming 1nformatlan éatarm nes what gets

storéd 1n memary

A daeper, samantlc pracess;ng of 1nfarmatlcn

3.Fcr Exampla, Eysenak (19?8) clalms that thera are no 45

sulta ;e cri;erlakavailable far indexlng éither the depth Df

. pragasslng&the”1ﬂfarmatiaﬁ, Differant cognitlva

T

r"actl’i ries ‘involve ‘different. levels
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2. The nature of the 1nput information. Many

JEth&CﬁEIlStlES of .the 1ncom1ng 1nfarmatlan affect

‘zagﬁitiﬁegprccessingi iﬂcludiﬁg,familiarity of content,

gwcoﬁ;épg load (number and density of ideas), and

argan ti

‘VfThe EDHCEpﬁual framawnrk uf "transFe ,ppropria’téw

' th§cess1ng (Murrls, Bansfcrdif& Franks, 1977) suggests another

1'% important factor influéncing.whatTis¢laarnédjfrﬁmﬁlis:eﬁingvér,

-3.«]Theflearnef'S’pufpééES"cr“gaélsg

”Acgctaing'té‘ﬁhe ccncept ° ansfériappfgp’iate*pfacessiﬁgi

‘flthe vglue oL particulat pr023551n§

;}deap/meanlngful or shallaw/superflcial'; It depands on the

’Qrds; déeper mgre mean;ngful prQEESing is. nat{ et

k'-‘material.ﬂ Transfar apperrlatE pro:esslng\suggests that‘the ”””1

éazner s knowledge @r Expectation about what they w;ll da with-

=
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Impli atio ons far the Eﬁcodlng_ﬂypath 3 ‘

*Wéisuggesﬁ three maiﬁ im licatio ns of the- ct:rz,t:epts of levels:

of " px 'acessrmg and transfar appzapria e prc;ku:‘ss;ng far tha

eif’;cdlng hyp@i;hesis.* First, the student Eauld :baaretlcally

take notes ;nvolving any Lavel “of pracess;ng.' An. Examplegf v
not ‘Eaking whlle llstenlﬂg 1nvalving a vary superE;c;al 1evel Df;i -

‘process ,,,ng 15 the verbt;ﬁf 5(: tthat a: sec;retary‘ makas us:.ng

y‘ ﬂDtlﬂg 1ﬂfarmat;@n~==faf ;nstance, lﬁentifying ,‘and

B

mple, notes invnlv:_ng paraph ges,

ami elabaratlans gf points made in a lEx:l;u];

Thg seccnd implicati::n far the “eﬁcodiﬂg“ ﬁypgthésé-

char&ét’efisl:ﬁics ;
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‘”Therefcrék ane charac;er sti ; :}"legturé_that”affacts

praca’s g 15 tha :ath of p

aspaclally whén nuteﬁaklng'i 4 1ves proaessing at deeper 1evels.a‘

.Ancther character;stic of lectur s Elated ;o‘presentati@n rate is -
ccncept laad; If. the 1ncam1ng 1nfarmat1un ;sﬁdénée, students’

" have both a heav1er cugnltlve praaesging load and more notes to

‘IEEDfd ‘bath cf WhLEh take Elme;ff

,Thehgh;rdvimpliggticn;fgr the

ﬁeﬁcading" ﬂr::,'

pECtathﬂ abcut what thg hauld brlng‘away frum the lectura,‘

far‘example Ehéy may kn ow what typeiaf questLan 13 lgkely ta

pear Dn upcamlng Examlnatlans., This kncwledge or’ EXpectatian by

"establ;shEE a purpase for taklng natés and determlnes what

tudenﬁs Eill note :and- what k;nd Q; cagnit;ve pr323551ng they

w1ll Engage 4in as they recard nages.f >

'*enchiﬁg“

S

, hypath251s.,

f REsEarch Related tﬁ thefii
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Exper;mentalPIQﬂEdMEEQdEtErﬁEHE g whéthair DI‘ nm;_wthe Pr‘ayt:ess of ~ ‘
Fa}lj!;i‘ﬁg"liétgs’ itself facllii;atas léatgrnlng is" the fDllDw:Lng.,“i‘.
Subjérzts_ are randamly diVlﬂEﬂ :Lntg a5 at" least twa grcups. hub_je. ts
iﬂ'éﬁe gféépitaké HME whlle listEEEnlng ta a lectura, and thEi’H;
~other 5‘4]33 EEtSV llstén to- the lécturae w1thcut i;ak;ng nutas{ After ek

the 1ecture, and withuuﬁ the QPngtmlnlty far IEVleW:Lng nates, a.ll

'gstudentsktake>the smegr;t,:lan'tazgsti ~Efesumably,wif‘taking e

,V‘lps students pr ce 55 the iﬂﬁiurmglan

' thé leature l;he

no E h,lass EES‘I‘EEUICE relevanc ti? our- thESlS- o

Dur tally shaws that lO e:{psrirmental studles shaw suppart

fo the encadlng hypothesls whl,l“ 1'14 fall ta dD sa. , Nate that

,the entrles in r;h:.s table vary in t;:\ﬁsm res p fram Ehose

presente by Hartley and Davies (Lshﬁ’&s) Hari;lay (1‘383) and Klewra 5

KTablE‘l.d%Enét~iﬁEludE su=tud;eg WhlEh lnvestlgated

= @E Eadlng, or thc:sa whl:'

‘t.he i‘fltEJlGn test.. F;nally, wa uge§=d tharepuf:a,gdata whan

a few ;ases, our deaisiaﬂsf”

to: thnse made by the

~authors DI.‘ by ear,,;er EEVIEWErs- I’Dﬁsr é}i mple,. w dEEldEd that




ateworthy that a ang tha‘S‘stﬁdiéS that used liVéj"
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"
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‘:ﬂ

- lectures, éﬁly~3'shcw-suppar;;f@r'the enéédingfhypofhesis;

-and the more’ mode

g of. fggneraticn“'itemsv(whichs

ltems (whlch "’fé laast -similar” tc ‘how the fgrmatlon was
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““Elgnaflzant ﬁGLEtaklﬁg by . préblEm type. ignterazﬁlan"'

'(j_’dl-cl %Etter on’ 1nterpretlva" 1tems and man—natetakerss;zdld better

‘on "%enerativa items. Tha senund expgr—;ment essentlally

'fapli:at T.Ehe results of the: fiist: axpe-sflmEnt E}ZEEPE with

*dlfféreﬂt lecture EcntEnt Ih the third & experlment, Subj ectg v

agailﬁ 113tenac1 to the FC)R‘IR,AN 1ecture_ I Results on ‘a'frae reca’,ll

‘;t‘égﬁ” vea.lad an 1ntezagtlén of notétaki“_ng trEatmEnt s:nci types af

!The nntezakéfsremambern Ed mm‘e about EDW' 3

nd 1nc1udsd fore :Lﬁtj: u51nns," whiLE“,tvIlEi‘;,lisEén; :

note 4.akiﬂg;}:an involve :ﬂﬁscmitant.qualiﬂ:ﬁsii\}é} differences ln*

or racall

o ;r;agr;l ~“t1VE prQESSj.ng elthef r;lLlIing 1npug

A% study ]'.’Ep r n:i y Hawg (976) prgm;des additlanal gvmem:
that, Ectetaklng EntaLlEv'di 'fgré cagn‘fiva p:m;:essing than

“were' askad tﬂ tals.e nnt;es
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alsc developed the notion of "efficient” notetaking-—the ratio of
the number of meaningful ideas to the number of words used to

record those ideas. The correlation between the efficient note

positive and significant (0.53), thus indicating that what

students chosa to note was processed differently than other

information.

A result similar to Howe's finding on "efficient notetaking"

is reported by Maqsud (1980). In two experiments, college

subjects classifinrd as either "short" or "long" notetakers

listened only or listened and took notes on a 2200 word audio
taped lecture presented at 110 words/minute. Subjects who took

brief notes recalled more information units than subjects who

took detailed notes. Perhaps Maqsud's "short"” notetakers are

similar to Howe's "efficient" notetakers, with short, efficient
notes reflecting deeper cognitive processing of the information.
Short notetakers may parse and summarize a segment of lecture

information, then search memory to see if they already have a

.word or word phase not represent that summary. Lf they do have

'such a. label, it is recorded. On the other hand, long notetakers

might be less likely to summarize and search memory. Instead,

they record a more literal representation of the information

 segment.

" Care must be exercised in interpreting Maqsud's (1980)

.results since the students WEEE‘Eategoriged into treatment groups
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Eésed énrthéir notetaking history in his course. This technique
can confound important independent variables. For example, short
notetakers may also be more motivated and intelligent than long
notetakers. Without random agsignment to treatment groups one
cannot be sure which vaiiablesj if any, are confounded,
cDﬁSEquéﬁtly affecting the criterion measure.

Lecture effects. Other research related to the "encoding”

hypothesis provides evidence that cognitive processing is
affected by characﬁaristicé of the lecture itself, particularly
presentation rate and information density.

We faﬁnd some data on lecture presentation rate in "typical”
college courses. Maddox and Hoole (1975) report the highest
lecturing rate of 114 words per minute while Fisher and Harris

(1973) report the lowest rate at 44 words per minute. Nye (1978)

-refers to an in-between index of 84 words per minute. Obviousliy,

the rate'Df presentation varies widely, depending on how often

and how long the lecturer pauses to entertain questions or

diSEuSSiDn, write on the chalkboard, or engage in activities that
intérrupt‘tﬁé presentation of the lecture material.

Evidence for the’influenge of p:esentati&n rate on the
ability to prégess information from a lecture is found in a study
by Aiken, Thomas, and Shennum (1975). Subjects listened to audio
taped féur;part,léttuféékthat were presented either once at rates

of 120 or 240 wards/minute or twice at 240 words/minute, and

.eiﬁﬁét,gaak notes or listened only. The speeded speech of 240

4
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words/minute impeded recall, suggesting that a fast rate
interferred with deeper cognitive processing. The Aiken, Thomas,
and Shennum study also provides evidence about the effect of
information density. In addition to speed, the lectures in the
study varied with respect not density of information. Subjects
listened to either a low density lecture (106 “information
units”/2000 words) or a high density lecture (206 "information
units”/2000 words). Subjects who listened to the low density
lecture recalled ‘more information units, or facts, than subjects
who listened to the high density lecture, suggesting that the
dense content overloaded the cognitive processing capabilities of
the subjects.

The Aiken, Thomas and Shennum study provides further

evidence about the effects o

L]

lecture characteristics on
cognitive processing while taking notes. 1In the study, subjects

who tcak notes either took them during the four lecture segments

u

(“parailal“ otetaking) or during breaks between lecture segments
("spaced” natetaking); Spaced notetakers recalled more
information units than parallel notetakers. We suggest that

characteristics of the'lecture precluded deeper processing by

parallel notetakers. Recall Ehat the slowest presentation rate
in.this study was 12u words/minute, well above the “"typical"

presentation rates reported by other researchers. Also, the

density of info zmatlén was quite high for some'pafallel

\nctatakets The requirement to take n tes while l;s e' ing to
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dense, rapidly presented information could well have impeded deep
cognitive processing of the information because the combination
of listening and noting activities exceeded the students'
cognitive capacity.

In studies by DiVesta and Gray (1972, 1973), omne éxplanatian
ults for the "encoding"” hypothesis of

faz this positive re

\m‘

notetaking may be that certain characteristics of the lecture
were amenable to deeper processing by notetakers. In the DiVesta
and Gray (1972, 1973) studies, subjects listened to 5-minute

audio taped lectures presented at 100 words/minute. We argue

n3
w
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o]
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this wasAprcbably little enough information at
to enable deeper processing while recording notes.
In contrast to studies supporting the

‘udies contained lecture conditions that were not
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example, in a study by Ash and Carlton (1953), college subjects

viewed two 20-minute informational films. Some subjects took

notes while viewing the films: chers did not. Multiple-choice

and objective item tests were administered immediately after the

‘films. For one film, there were no statistically significant .

[»N
i
h
Hh
m
H
\m‘
‘n‘
n
o
w
=
i)
[N
g
m
‘m

n test scores of subjacts who teok nates aﬂd
those who did not, while for the other film, the notetakers
scored si nlficantly lower than the non—notetakers. We do not

find Ehese résults‘surprising.' Since films are characterized by

'a stream of concomitant verbal, graphical and pictorial
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inférmatian; fhey often have a very heavy information load.
Therefore, it is quite likely that the requirements to take notes
while attending to a variety of information sources interfered
with the subjects' cognitive processing of the information in the
film.

In a study by Peters (1972), college subjects either

listened only or listened and took notes on an audio taped.

Z5-item multiple~choice test (with a suspiciously low internal
consistency reliability), subjects who did not téke notes scored
significantly higher than subjects who took notes. Once again,
we are not surprised at the résults. The presentation rates of
146 and 202 words/minute are among the highest of any study we

reviewed. Also, the lecture, which was on the topic of steel as

- an alloy, probably contained a high density of unfamiliar,

difficult information. Given these factors, the additional
requirement to take notes is likely to have interfered with the
cognitive processing of the notetakers.

. Students' purposes. In addition to characteristics of the

lecture itself,lstudéntsi purposes or goals can-.influence how.
they take notes during a lecture. In the absence of specific

information to the contrary, most college students probably

“assume that they will be tested on "main ideas” or important

points and, therefore, try to record main ideas in their notes.

Research provides some evidence that this is so. Several



O

ERIC

Aruitoxt provided by Eic:

Taking Notes

17

researchers have analyzed student notes and cGiparEd the overlap
with the lecture script and/or a set of "ideal" notes. (Ideal
notes were compiled by the lecturer and/or teaching assistant and
were based on the lecturer's notes or script.) Such analyses
show that, on the average, students note a littrle ”ararthaﬂ one=
half of the ideas from the léctura: 60% of ideal notes (Locke,
1977), 53% of relevant material (Crawford, 1925b), 52% of ideal
ﬁ@teg’(ﬁadd@x & Hoole, 1975) and 50% of ideal notes (Hartley &
Cameron, 1967). Siﬂée it is difficult to determine from these
studies how many of the "ideal” notes might bg considered main
péint55 we are not sufaéhcw many main points students are

recording. Nye (1978) aﬁalyggd students' notes differently and

-showed that 70% of the main points and 38% of minor points were

recorded by the students. Fifty percent of all lecture points
were recorded-—a value very consistent with those reported above.

Thus, it appears that students typically record between 50% and

~70% of the main ideas from a lecture.

" Research alsc shows that certain conditions of the lecture

situation can influence what students note. Maddox and Hoole

(1975) report that from 70 to 96% of students were likely to note

ideas when they were: (a) written on a chalkboard by the

lecturer (a finding also reported by Locke, 1977), (b) dictated

~in the form of headings or subheadings, (c) read aloud as

numbered points, {d) given strong signaling, and (e) repeated or

restated. Maddox and Hoole (1975) also report that students are

ey
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not very likely to note ideas when the lecturer: (a) was
standing away from the lecture notes, (b) used ideas in a joke,
and (c) used visuval aids (an observation also made by Hartley &
Gém210ﬁ, 1967). Students were also unlikely to take notes when
another student asked a question of the lecturer. Apparently,

the students in the research studies cited above had learned that

™

certain lecture conditions served as cues for what was likely or
unlikely to appear on examinations; this expectation shaped their
notetaking behaviar.

One condition of the lecture situation that influences
studentsi goals, and therefore their notetaking behavior, is
specific directions_about what to note or hcwkta note it. One
relevant study is reported by Barnett, DiVesta, and Rogozinski
(1981). In this study, college students were told that they were
in an experiment and would be tested later. Then they listened
to an 1800 word lecture on "The History of Roads in America”

presented at 120 words/minute in one of three conditions: (a)

listen only, (b) listen and take notes, and (c) listen and were

provided with notes. Subjects who took notes were told to listen

carefully, identify key ideas, and place them in outline form.

Subjects provided with notes were given notes containing most of
the important ideas from the lecture in outline form; they were
‘told not to take additional notes. Immediately after the

lecture, some subjects engaged in a 20-minute "filler task" which

required them §§'méﬁEally maﬁipulate,abjects in space. (Other

19
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students engagedrin mcré relevant types of review activities,
which are discussed later in this chapter, but here we are
concerned only with the filler tasks, no-review group.) Results
on a 20-item cued response test showed that the listening—-only
group obtained a mean score of 3.2 items correct campafed to the
take-notes group mean of 8.2, a statistically significant
differenéa; The 2567% margin af3$uperi§rity f@rrnutetakers over
non-notetakers is clear evidence that ﬁatetaking‘gég facilitate
cognitive processing. We think that notetaking was particularly

effective in this study because the subjects were encouraged to

take notes in a way that entailed a relatively deep cognitive

processing af’the information. This is, subjects could hardly
take notes on main ideas organized into an outline without
processing the information at a fairly deep level.

Finally, in a study by Kiewr% and Fletcher (1984)
undefgraduate students were instructed to take factual,

details. Conceptual notes were those that summarize only main

ideas while relational notes relate the main ideas to new
situations. An analysis of their notes indicates that most

students took conceptual (main idea) notes irrespective of the

.instructions given. The group that was instructed to take only

factual notes took more total notes (factual plus conceptual and

relational) than the other three groups. Kiewra and Fletcher =

20
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concluded that notetaking behavior was only moderately
manipulated. To only moderately manipulate notetaking behavior

seeuws like a reasonable outcome since these students had no

i

notetaking training to change their "natural” inclinations o
recording mostly main ideas (Nye, 1978).

From our review of the research testing the "encoding"
hypothesis, we conclude that students can remember more about
main points if they take notes on them than if they listen
without taking ﬁ@t;sir We suspect this is true only under certain
conditions: (a) when the lecturé situation (such as speed of
presentation and density of ideas) is such that taking notas daes
not interfere with cognitive processing, and (b) when they are
able to take the kind of notes that entail deep processing of the
input information, or at least processing appropriate to the

criterion test. We next consider the second hypothesized value

~ of notetaking--that notes provide an "external storage” device.

Implications for the “E;térnalVSEDragg; Hypothesis

Thg caﬁcépts of levels of pf@gessing and transfer appropriate
précesxing also have implications for the hypothesized “exte:ﬁal
st@rage* fﬁnction of notetaking. First, as with the "Eﬂi@diﬂgﬁ’
state, any 1evelﬂgfrprqgessiﬂgggggég_bertakiﬂg place as students

review notes prior to an examination. Students could do anything

~'from gkimming their notes, accompanied by shallow processing, to

meaningfully Eraﬂsfdfmiﬂg their nores by outlining or elaborating

-them, accompanied by deep processing.
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A second implication for the "external storage" hypothesis
is that the level of processing while studying notes is heavily
influenced by chata;teristics of the notes. As the concept of
transfer appropriate processing suggests, among the important
characteristics of the notes is their ability to cue recall or
reconstruction of information needed for the criterion test. In

most cases, the ability to cue recall or reconstruction is

probably a function of the degree of correspondence between th

m

notes and the original lecture. The influence of the notes also
varies as a function of the time between taking and studying
tﬁam; The greater the time between taking and studying notes,
the greater the influence of the ﬁéteé themselves on learning
outcomes. This relationship holds because information processed
while taking notes is more likely to have been forgotten than
information processed closer to the time of testing.

Vgrthifd implication for the "external storage” hypothesis is
that the. students' purposes or goals will influence‘haw they

choose to process their notes during review. Presumably,

‘motivated college students will try to process deeply the

information they know or expect to be on the upcoming
examination. Their ability to do so will be constrained by the
contents of their notes, as discussed above, and the time
available for study.

| iheéé impligatigns,frcm the concepts of levels of processing

and transfer apprapriaéelﬁracESEing provide a framework for
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interpreting the results of research related to the “external

storage” hypothesis.

Research Related to the "External Storage' ' Hypothesic

\m‘

This section will discuss both correlational and
experimental studies. The correlational studies were not
specifically designed to test the "external storage" hypothesis,

but rather investigated the general relationship between

2]

notetaking and some criterion measure without regard to whethe
learning occurred during listening or during review. In these
"naturalistic” studies (Collingwood & Hughes? 1978; Crawford,
1925b; Locke, 1?77},»5tﬁdants took notes during a lecture and
were tested later. The researchers did not determine whether
students actually reviewed their notes; héwever,ksince the
that students did review their nates! Also, the delay between
taking notes and the criterion test in these studies makes the
"external storage” function more plausible as an explanation of
Ehe,fééulﬁs; The longer the delay between listening and testing,
the less the effect of initial processing during ﬁhe "encoding"”
stage because of the fargat ing that would have occurred in the
interim. ‘

Researchers interested in Exparlmentally testing the

external storage hypathésis have usually tested it din.

canjuﬁctiéﬁ with the "encoding” hypothesis. Therefore, a typical

Tdes;gﬁ includes groups that (a) listen only and review pruvided

ERIC
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notes, (b) take notes and review own notes or provided notes, and

(¢) take notes but do not review notes prior to the criterion

test. Ideally, there should be a delay between the time of
listening and the review (to decrease rhe effect of initial

processing during the "encoding" stage), and the criterion test

should immediately follow the review. Presumably, if the only or

primary function or notetaking is "external storage,” the group
that listens and reviews provided notes will outperform the other
two groups on the criterion test.

Of the 14 studies we discuss in this section, all of them
provide some support for the external staraga hypothesis.
Obviously, researchers have found it easier to demonstrate the
external storage hypothesis than the encoding hypothesis.

Congruence between notes and tests. Several correlational

studies we reviewed investigatad the influence of charagteristias
of ﬁgtes and learning outcomes. In génetal, these studies
suggestfthat the greater the congruence between the information
in the notes available for review and the information required on
the criterion test, the greater the learning outcomes.

Cfawfa:d (1925b) lectured to 211 students in seven classes,

who took notes in their usual manner. Between 2 and 35 days after

the lectures, the students took announced -tuizzes over the

lecture material. Most of the quizzes were essentially free

recall tests of the lectures. After the quizzes, the students'

-notes were collected aﬁd~anélygéd; ' The points covered in the

24
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lectures were compared with those recorded in the notes and the

quizzes. Crawford found a significant positive correlation
between the number of points recorded in the notes and the number

recalled on the quiz. Furthermore, points noted “right™

correlated 0.50 with “"right” quiz points. “Vague"” noted points

tended to have a near zerc or negative correlation with “right"

quiz points. Points "omitted" from the notes had a probability
of only 0.14 of being answered correctly on the quiz.

In a naturalistic study completed more recently, Locke
(1977) analyzed the notes taken during lectures and course grades
earned by 161 students in 12 different courses. He found a

significant, positive correlation between completeness of

‘lecture notes and courses grades (although this relationship held

only for the material not writtem on the chalkboard by the
;écﬁurer)i

Kie%:aVClQSSa) cites a naruralistie study in which the
numbgrraf‘lecture notes taken over a four—week period correlated

0.61 with performance on the course exam covering both lecture

and reading material, and 0.78 with performance on items derived

from the lecture only.
Other studies have compared the effectiveness of students
reviewing their own notes with reviewing supplied notes. In a

naturalistic study by Collingwood-and Hughes (19Y78), college

‘regular course in each of three notetaking conditions: (a) took
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own notes, (b) received full hotes (a complete typed copy Gf the
lecturer's notes, including diagrams), and (c) received partial
notes (an edited copy of the lecturer's notes, including
headings, key points, unlabeled diagram outlines, tables, and
references). Four weeks after the‘last 1ectuféi students
completed a midterm exam including’mulgiélEEthize items over the
lecture content. Results included a significant main effect for
the notetaking condition. Subjects performed best when they had
full notes and worst when they took their own notes. The results
suggest that the more complete the notes, the higher the
perférmaﬂga!

A naturalistic study by Powers and Powers (1978) also
presents some evidence in favor of the effectiveness of
instructdf—prepafed notes. In this study,'ccllega'étudenﬁs were
assigned to the following conditions. Duriﬁgkthe first half of |
the term, Qné exéetiméntél g?auﬁ réceiQEdkinst;uct@rﬁprepared
notes while the secani aﬁpérimentai graupréEfvgd as a control.

During the second half of the term, the roles were reversed. The

instructor-prepared notes elaborated content presented in the

text. Multiple-choice tests administered throughout the term

"sampled these 'elaborated' principles from the text” (p. 39Y).

During the first half of the term, there was no significant

difference between subjects who received notes and those who did -

not. During the second half of the term, however, subjects who

‘received notes outperformed subjects who did not receive notes.

yégfs“‘jr'i‘f
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(Unfortunately, the authors did not provide encugh information to
permit speculation about why the provided notes were only
erfective for the second half of the term. The difference could
have been due to differences invcgurse content, tests,
instructor—prepared notes, or student attention).

In an experimental study by Annis and Davis (1978), college
students were assigned to one of several notetaking and review
conditions. Two weeks after listening to a 40-minute lecture on
behavior mcdifiéatian, subjects were given a ten—minute lecture
review session followed by an examination ﬂongisting af objective
and short—answer quéstiéns. A single factor amnalysis of variance

revealed significant overall differences. Although post hoc
multiple comparisons were not performed, the lowest means were
obtained by groups in which subjects reviewed "mentally" or not
at all, and the highest means by éraups in which subjects
feview&d notes. These results support the value of notes as an
external storage device. Furthermore, the fact that the very
highest mean was obtained by subjects who reviewed their own and
the lecturer's notes suggests that the more ccmpléte the notes,
“the greater the potential léarning,during review session.

In Eha.second‘of two Expefiments by Maqsud (1980), college
students were assigned to cﬁe’éf faur’réviéw4éﬁﬁdicicns one week
aftef listening to a taped lecture: (a) review pérsonai lecture

; notes, (b)kreview a teacher—prepared handout described as

‘ ~“det§iled but simplified and organized” (p. 292), (e¢) review both

ERIC
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personal notes zvd teacher—prepared handout, or (d) mental review
(no notes). Three hours after review, subjects were asked to
recall as much as they could of the lecture. Reviewing personal

notes plus the teacher—prepared handout resulted in the most

finally mental review. The results support the value of
reviewing notes over mental review and again suggest that the
more information subjects have available at the time of review,
the more they are likely to recall.

TEVEIEEE similar studies reported by Kiewra and his

colleagues (Kiewra, 1985b; Kiewra, 1985c; Kiewra & Benton, 1985),

o

college students listened to a 20-minute vide taped lecture with
or without taking notes. (In the Kieﬁra, 1985b study, a third

condition included subjects who did not attend the lecture.) Two

days after the lecture, notetakers reviewed their own notes while
listeners (and nonattenders) reviewed notes provided by the
instructor. The provided notes consisted of all of the "eritieal

instructor's notes scored significantly higher than subjects who

reviewed their own notes on fa;tual multiple-choice items.

[in]

Kiewra attributes tha ffect to the nature of the review

‘materials, reporting that the instructor's notes were far more

- complete, detailed, and organized than were the students' notes.

28
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A study by Fisher and Harris (1973), while generally

supporting the importance of the "external storage" function of

notes, presents some ambiguous results with respect to the idea

that the more notes, the better In this study, college students

listened to a live lecture presented at a rate of about 44

words/minute in 1 of 5 notetaking and review conditions.

Immediately following the lecture, subjects reviewed their notes

or engaged in mental review for 10 minutes bgfare completing a
free recall test and an objective test. (Note that this
situation ddeziggg feﬁresent an ideal test of the external
storage hypéthesis_)' Three weeks later, subjects took another
objective test without review. Whiie subjects who were allowed
to feviaw notes generally scored higher on all measures than
subjects who mentally reviewed, those who reviewed their own
notes outperformed those who ravi;wed the lecturer's notes.
Unfortunately, the authors do not describe the lecturer's notes;
they may have consisted of anything from a full Eraﬁscfipt to a
very sketchy outline. Also, since the lecture was presented at a
very‘sléw‘rate, students could ha-'= made quite Qaiplete notes on
their own. It is possible ﬁhat the students' own notes were

more Qampleteychan‘the lecturer's notes, thus providing support
for thakimportaﬁga’dfbgongruéﬁéébbetwéen tﬁe'éaﬁtéﬁt of notes and
the réquiréments of the criterion test. Finally,keveﬂ if ;hek

lecturer's notes ware more complete than their own notes,
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students may not have had time to review them adequately during
the short review period.

Annis (1981) also reports results that seem to contradict
the idea that the more notes, the better. In this study, college
students listened to a live lecture within the regular classroom
context in one of three groups: (a) received a full lecture
transcript and were told not to take notes, (b) received partial
notes consisting of headings and key points with space left for

taking notes, and (c) were given blank paper for taking their own

notes. The criterion test consisted of multiple—choice and short

answer items on the regular midterm 2 weeks after the lecture.
Students who took their own notes or received pattial notes
scored significantly higher than those who received full notes.
We offer an explanation for this appzi#nt contradictory finding
on the basis that the most impressive significant difference on

the criterion test was performance on the short-answer items.

the partial notes were processing in a more "transfer

appropriéta“ way. - The effect of this generally masked the

~effects of "the more notes, the better" principle. The Annis

(1981) study thus provides a transition to the text topic: the
extent to which the review of notes is appropriate for the
dewands of the criterion test.

T;gggfe:rappgdpriaﬁgﬂess of notes. The congruence between

notes and test is only part of the answer to the value of review.
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In addition 'to having the "right" informationm available, students

must also process it in a "transfer appropriate” way, that is,

the way they will need to use the information on the criterion
test. A study by Carter & Van Matre (1975) suggests that
opportunity for review is particularly helpful if subjécts know
what and how to review. Carter and Van Matre had college
students listen to a l7-minute taped lecture inrl of 4 studying
conditions: (a) took notes and reviewéd notes, (b) took notes
and reviewed mentally, (c) listened only and reviewed mentally,

and (d) listened only and engaged in a filler task. Free recall

tests and alternate forms of a completion test consisting of

verbatim and paraphrasebitéms were administered immédiateli‘andi
aftér 1 week. Half of the subjects reviewed prior té the
delayed test and half did not.

The fact that the nates/ﬁﬁtaé review group scored
significantly higher than the notes/mental review groups on all

tests provides support for the "external storage” function of

- notes. In addition, the notes/notes review gfcup scored higher

on vefbatim than paraphrase items on the delayed test, while the
other conditions did not perfurm differently for the two gypes of

items. Carter and Van Matze offer the axplanatluu that over -

tend to_diminish, probably as a result of forgetting the

ysuperfi ially prozesged Cverbatlm) 1nfarmatian. However, the

‘group that was allowed to review their notes prior to zhe delayed

I



test had a second opportunity to process the information. We
know that subjects had the opportunity to review verbatim
information, since the authors report that subjects' notes
consisted largely of verbatim excerpts from the lecture. We
suggest, too, that subjects probably expected a test similar to

the one they had already had, and thus had a reason to process

the information in a way appropriate for answering verbatin

questions. These explanations are also supported by the fact

péfaphrasekparfOfmaﬁze for subjects who were not permitted to
review notes prior to the delayed test.

Hartley and Marshall (1974) provide additional evidence that
review is particg;arly helpful if subjects have the “"right”
information as well as some knowledge of how they will need to
use it on the criterion test. In this naturalistic study,
college students heard a lécture in the regular classroom context.
Subjects. took an immediate recall test, then were given 10

- minutes to "revise" their notes, and finally took the same test
again. The subjects were divided into "good" and "poor”
notetakers on the basis of their relinquished notes. Although

there was no difference between good and poor notetakers on the
immediate ﬁéétg the good ﬁéﬁéﬁakéré improved more than the poor
notetakers @n’the second test_‘ One pcssib;e explaﬂatianyig‘that

‘aichéﬁ%h'all students had the same knéwledge of the criterion

test at #£he time review, good notetakers were better able to use

82
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this knowledge during review because they had better information
available in their notes.

Barnett, DiVesta, and Rogozinski (198l) report an experiment
designed to test the effect of ﬁifferent types of processing
during review. In the earlier experiment already discussed in
this chapter, the authors had observed that "elaborating” notes

during review (i.e., relating notes to prior knowledge) failed to.

with performance. They designed an experiment to test the
hypothesis that subjects who elaborate their notes learn

qualitatively different kinds of information than subjects who

‘just review their notes. In this exXperiment, subjects either

taak notes or were provided with notes. During the review
session, they either reviewed by writing key ideas and details
from the lecture or elaborated Ehgir notes., Eight days later,
subjects ccmplétedrand individualized test containing four types
of completion items: items from the lecture itself that were
common te all subjects, items from the reviews or elaborations

created by the individual, items randomly selected from a pool of

‘items created for subjects who reviewed, and items randomly

selected from a pool of items created for subjects who

items, subjects who reviewed scored higher than those who

felab@fated, (b) On the average, subjects scored about twice as

-
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high on items taken from their own protocols than on items taken
from the protocols of other subjects.

Barnett, DiVesta, and Rogozinski refer to transfer
appropriate processing in discussing their findings. Elaboratien
during review interfered with performance on items requiring
accurate recall because subjects were not processing the
information in a manner consistent with the way they needed to
use the information on the test. Subjects did best when they
were given test items congruent with the way they had processed

the information during review.
In the Kiewra and Benton (1985) study discussed previously,
the authors also investigated the effect of different types of
?fDﬂESSiDg during review. In this study, college students either -
took notes on or listened only to a EDEminute video taped lecture.
Notes were collected after the lecture. Two days later, |
notetakers received their own notes while listeners received the
instructor's notes. Both groups also received practice questions
designed to tap higher—order knowledge (application, analysis,
syntﬁésis, and problemsolving). Half of the subjegté were given
an answer Eey Cfeedback)‘faf the questions. Subjects wera’giéen

25 minutes to study the notes and answer the questions prior to

taking a multiple-choice test consisting of factual and higher—

order items. Results included the fact that when feedback
accompanied the practice questions, performance on the factual

items was facilitated. The authors speculate that the learning

34
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resulting from completing the practice questions and receiving
feedback provided an effective framework for organizing and for
recalling associated factual information. In other words, the
activity that this experiEEﬂtal_grnup engaged in during review
was appropriate the demands of the criteriom task.

From our review of the research testing the “external
starageﬁ hypothesis, we conclude that an important functiom of
notes is their availability for use for later review or study.
The bulk of the evidence shows that reviewing notes prior to a
criterion test is’likely to facilitate perfc;mance_ Notes are
helpful to the =xtent tﬁat they coﬂtéin the information that will
be tested. In most cases, this prcﬁably translates as: the more
information, the better. But what students do with their notes is
also important. Students who engage in transfer appropriate
processing (i.e., who zognitively!prggess the information in
their notes i the same way they will need to use it on the

criterion test) will fare the best.

A Notetaking System
We next take a critical loock at advice about taking notes
from lectures given by Pauk (1984) in his popular book,. How to

Stud? in College. Pauk aléims to have iﬁtagrazed 30 years of

.experience at the Cornell University Reading Research Center into
the "Cornell System for Taking Notes.” The critical features of
this system are presented and discussed below.

. Before the lecture:

o
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l. Take a few minutes to look over your notes on the
previous lecture, to provide continuity with the lecture
you are about to hear.

During the lecture:

2. Record your notes completely and clearly enough so they
will still have meaning for you long after you have taka
them.

3. Strive to capture general ideas rather than illustrative
details;

After the lecture:

4. Consolidate your notes during your fi;sz free time after
class by reading thrgﬁgh them to clarify handwritiﬂg and

eaning. Also underline or box in the words containing

E\

he main ideas.

st

5. Restructure the notes by reading them and then jatzing'
down key ﬁards énd key phrases,thatkfepr352n2~ycur
reflections of them. |

5.5 Use the jottings as cues to help you recail and recite
‘aloud the facts and ideas of the lecture as fully asryéu
can in your own words..

Pauk (ISSAJkappéars to be advccéting the use of notetaking

‘ kpriﬁarily?as an E%terﬁallétérage de%iéé;':“ﬂémémbaf'that your
. purpose isit§~reéard the lecturer's ideas fgrrlaﬁer’sﬁudy“ (p.
RIEEIsV W§;sﬁépecE,,hawé&ér, ;héﬁjhé aées‘ﬁat7§§n§ the pétéhtial

benefits of encoding: “Eatetakidg”dpesfgét(iﬁtérféfe"ﬁith’,‘_
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listening and comprehemsion; in fact, it helps you listen” (p.
122). We disagree with Pauk in one aspect of this advice in that
research shows that there are some conditions in which

notetaking can interfere with cpmpfehensigni Under those
conditions where one seemingly has to either sacrifice
Eﬂﬁpféhénsicﬂ or notetaking, Pauk appears to recoumend Sacrifizing
comprehension. “Don't stop to ponder the ideas preseunied. By
the time you have finished reflecting on idea number one, the
lecturer will probably be on ideas number four or five" (p. 123).
We suspecghthat in many lecture courses,.h@wgvaf, it would be

wise for the student to forego notetaking when confused and ask a

perservering with the notetaking process. A successful

celarification might help smooth out the encgdlng and notetaking
proc sses for the remainder of Ehe lecture.
We are mnot aertain ab ut the detail of notes that Pauk

advocates. For example, in one place he suggests that students

strlve to capture genetal4ideas rather than illustrative

\I'-‘u

ails" (p. 128)7 while in another place his adv;ce is to "make

, ‘notes on ‘main 1daas and . on sub—ldeag examples, and details” (pi

122).. Parhaps the ggneric adv1ce from Pauk is "make your notes

Ecmpl te and clear ancugh sa :haﬁ they wlll have maanlng for you”ﬁ'

ﬁééks and months  later” (p. 125) In general we thlﬂk Eauk s

’fadvige is con515§an§ w;th our analys;s of the research findlngs._
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Conclusions

We raised a question at the beginning of this paper--Is
the time—honored suggestion to listen ca arefully and take good
notes a.souﬂd one? From our review of the research, we conclude
that the answer is "yes,” providing the information in the notes
is consistent with that being tested on the criterion test and
there is enough time for a review of that informatiom.

Another question we raised was "If taking notes is helpful,
how is it helpful?" In general, the research supports the two
functions of notetaking proposed by Seward three—quarters of a
century ago-—the so-called "encoding” and "external storage"
fﬁﬁéti@ns. That is, the actual process of taking notes can help -
the ﬁotataket 1éarn and remember information, and the notes can
preserve information for later use.

Drawing from cognitive psychology, particularly the concepts

of "levels of processing” and "transfer-appropriate prggess;ng,

o

nto conditions of effectlve
notetaking. From our review of thE research, we concluded that

Ehere‘is a potantial benefit to students from Ehe““encading“

func ian Whéﬂ EhE lectu:e Sltuatlon permits deeper processing

while taking notes and when students take the kind of notes that

entall progess;ng the 1nformation in the way zhey w;ll HEEd tch‘w

‘uEE iﬁ'on ‘the cr;terion test.” (We emph he pOtEﬂtlal

benefit since mast D; the l;ve lectura reseagch is not very

) Also, studen ts can benefit fr@m reviéwing,nﬂtgs:‘
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when the notes contain the information that will be tested and
when students process the information in a way similar to how it
will be used on the criterion test.

Based on these co nEluSans ,- we offer the following

fagammendatians for college instructors and students:

1. Lecture in a way that encourages processing the right
information by presenting the‘maﬁarial at a reasonable
rate and by signaling important content (for example, by
writing it on the chalkboard).

2. Design valid;‘feliable te stgrihaﬁ assess students'

understanding of important, relevant iﬁfafmaticn! Then

give students nough information about the tests so that
they will know how to take good notes and how to study

them.

3. Encourage students to take notes in a wzy that entails =

deep processing and allow time for them to take ﬂégas in
‘this way. When lecturing over new and difficult’ toPlcs,
?égée and’direct students to write and think about what
you are saying. ‘Rémémber, cognition is a time dependent
process. | | B

4. JSiﬁcé'sLudEnts ‘notes typically 1ﬁc1ude only abOuE Dne—'
half of the 1EGEufEE s~1deag, d;sﬁrlbutéyle;tufe notes

, if‘it,is important for students to know a comprehensive.

‘sef of ideaé{ i
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If lectures

Early in a course, collect students notes after a
lecture and review them. Use this exeréise to determine
a) how well your lectures are being understood and (b)
which students need aséistaﬁce in notetaking skills.

Give these students advice, refer them to a general

ource
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directed by the university or various private companies.

Téke rather complete notes as long as it does not

re withzlistening and comprehending the
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information in the lecture.

too fast and you are unable to reccrd

‘E\

i}
‘D\

what you consider to be the most important ideas, note
the names of the key concepts that “pass by” and later

supplement y@ur‘nates w1th 1nfcrmat;cn from the ‘

ok, or from notes that might be provided by the

textboo

Try to take notes in a way that ent ls dEEp prcces ng,

Find: out as mthIaS‘possiblé about the tests, and. use

this éswa guide for taking and studying notes.

Study notes prior to test in a transfer appfuprlage
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questions with a friend. If you anticipate an essay
test, organize your notes around the major topics and

commit that organization to memory. Try talking through

the ideas from the organization with a friend.

Questions

Finally, we cecnclude with some lingering questions that beg

for additional research on the notetaking topic:

l§

Under what conditions and how effective is the Carﬁell
or any other well publicized notetaking system? How
should it be modified to accommodate various content
areas, study guides, examinations and textbooks?

How and when should students be taught to take good
notes? Is early elementary school too early? Is
Ecliége too late?

Since Eéking notes is most éffective when they are used

as an external storage of ideas, what are the effects of

‘"note providing" services that are now prevalent on

conferencin,

sy Or group notes, that can be generated on a
network of computers?

How dcesja‘gaod, relevant textbook differ from a set of

.. good, relevant notes? Is the students' notetaking . ..

objective simply to create a personalized adjunct = .

textbook?
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What.are the effective ways to study or review a set of
comprehensive notes? Is reciting notes a reasonable way
to study for a test? Is generating questions from notes
an effective strategy for test review?

Are findings in the recent novice—expert literature,

! e.g., writing (Scardamalia & Bereiter, 1985), relevant

to research on notetaking and studying? Do we gain any
explanatory advantages by thinking about notetaking as

just onme strategy in a larger problem-solving space

where the problem is to "learn the material and do well

‘on the test?" rather than as a necessary procedure for

improving comprehension?
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Table 1
Studies Testing the Encoding Hypothesis
Suppr~t for Encoding

Taped Lectures

Barnett, DiVesta and
Rogozinski (1981)
(audio)

Berliner (1969) (video)

DiVesta and Gray (1972)
(audio)

DiVesta and Gray (1973)
(2 studies) (audio)

Magsud (1980) (audio)

" Peper and Mayer (1973)

(1 study) (video)

Live Lectures

Crawford (1925a)
(Exp. III)
Jones (1923) L
Weiland and Kingsbury (1979)

No Support for Encoding

Aiken, Thomas and Shennum
(1975) (audio)

Ash and Carlteon (1953) (film)
Carter and Van Matre (1975)

(audio) ~
Howe (1970) (audio)

‘McClendon (1958) (audio)

Peper and Mayer (1978)
(2 studies) (video)
Riley and Dyer (1979) (audio)

Annis and Davis (1975)
Crawford (1925a)

(Exps. I and II)
Gilbert (1975)

- Jones (1923)

(2 studies)
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